Reorganization of ZO-1 by sodium-dependent glucose transporter activation after heat stress in LLC-PK1 cells.
Heat stress (HS) induces activation of high-affinity sodium-dependent glucose transporter (SGLT1) in porcine renal LLC-PK(1) cells. In this study, we investigated the roles of SGLT1 activation in reorganization of zonula occludens-1 (ZO-1), a cytosolic tight junction (TJ) protein, after HS. HS (42 degrees C, 3 h) caused decrease in transepithelial electrical resistance (TER). Subsequent incubation at 37 degrees C for 12 h increased TER above pre-HS level. The treatment of phloridzin, a potent SGLT1 inhibitor, or the replacement of glucose with a nonmetabolizable glucose analog blocked the recovery of TER and increased the transepithelial flux of FITC-dextran (4,000 Da). Immunofluorescent staining of ZO-1 showed that HS diffused ZO-1 from cell contact to cytosolic sites. Furthermore, the fraction of ZO-1 was distributed from the Triton X-100 insoluble to the Triton X-100 soluble pool. After incubation at 37 degrees C for 12 h, cell contact and ZO-1 extractability with Triton X-100 returned to pre-HS conditions, but the recovery was completely prevented by phloridzin. Tyrosine kinases activity was increased by HS that was inhibited by phloridzin. Genistein and CGP77675, tyrosine kinases inhibitors, blocked the recovery of TER and increased the transepithelial flux of FITC-dextran. Furthermore, these inhibitors prevented the recovery of cell contact and ZO-1 extractability with Triton X-100 as same as phloridzin. These findings suggested that the activation of SGLT1 reorganized ZO-1 mediated by elevation of tyrosine kinases activity after heat injury.